Experimental section

Detailed procedure for colorimetric amine titration
An acidic buffer was prepared by mixing 85 mL of water with 10 mL of methanol and 5 mL of 99% acetic acid. Then 250 µL of nanoparticles dispersion were centrifuged (6700g, 3 min) and redispersed in the acidic buffer to protonate amines on the surface of particles. Nanoparticles were centrifuged again and redispersed in 250 µL of a 58 µM Coomassie Brilliant Blue (CBB) solution prepared in the acidic buffer. After 15 min of sonication, nanoparticles were washed three times with the acidic buffer to remove the excess of CBB. Nanoparticles were redispersed in 250µL of water. Then, 200 µL of a basic buffer prepared with 50 mL of a 1 M ammonia solution in water and 50 mL of methanol was added to the nanoparticles to deprotonate amines and release CBB immobilized onto nanoparticles. After 5 min of sonication, nanoparticles were centrifuged (10000g, 15 min) and the supernatant was analyzed with UltravioletVisible absorption spectrophotometer. The number of CBB molecules (equal to the number of amine groups) can be deduced from the absorbance of the solution at 611 nm using Beer-Lambert law (molar extinction coefficient of CBB at 611 nm is equal to 87893 L mol -1 cm -1 ).
Toxicity assay
Cell proliferation and/or survival was monitored with the xCELLigence Real-time Cell 
Detailed experimental conditions for X-Ray Photoelectron Spectroscopy (XPS) and Time of Flight Secondary Ion Mass Spectrometry (ToF-SIMS) analyses
For XPS and ToF-SIMS analyses, 100 µL solution of each sample was spotted on clean Si(100) substrate and let to dry overnight in air before insertion in the vacuum chamber.
Concerning XPS measurements, for each sample, a survey spectrum (0-1150 eV), from which the surface chemical composition (at. %) was determined, was recorded at pass energy of 160 eV. In addition, one set of high-resolution spectra (analyzer pass energy at 20 eV) was recorded to obtain information about the chemical bonding of the different elements. Surface charge was compensated by a magnetic charge compensation system and the energy scale was calibrated by setting the C 1s hydrocarbon peak to285 eV. The take-off angle for the acquisitions was 90 with respect to the sample surface. The acquisition time was kept below 20 min per sample to avoid possible X-ray damage. Wide and core level spectra were acquired on at least three different sample positions. The data were processed using Vision2 software (Kratos Analytical, UK) and the analysis of the XPS peaks was carried out using a commercial software package (Casa XPS v2.3.16PR1, Casa Software Ltd., UK). The atomic percentages were calculated from the experimentally determined peak intensities and normalized by atomic sensitivity factors provided by Kratos Analytical.
Peak fitting was performed without any preliminary smoothing. Symmetric GaussianLorentzian (70% Gaussian and 30% Lorentzian) product functions were used to approximate the line shapes of the fitting components after a Shirley-type background subtraction.
For ToF-SIMS analyses, spectra were acquired in static mode (primary ion fluence < 10 12 ions cm -2 ) in order to preserve the molecular information. During analysis, charging of the surface was prevented by applying charge compensation using low-energy (20 eV) electron flood gun. Mass calibration of ToF-SIMS spectra was done by using the hydrocarbon peaks Other characterization techniques 4 Transmission Electron Microscopy (TEM) images were realized with a JEOL 2100HT
working at 200 kV. For TEM studies, 2 μL of the diluted dispersion of nanoparticles was deposited onto a carbon lacey grid (Ted Pella, Inc.). X-Ray diffractogram (XRD) was obtained using an X-ray diffractometer (Rigaku, Smartlab) at room temperature with Cu Kα radiation (wavelength 1.5405 Å). SHG emission spectrum was obtained using Hyper Rayleigh
Scattering spectroscopy. Nanoparticles dispersed in water were put in a quartz cuvette and excited at 820 nm using the same source as the one used for multiphoton microscopy. Table S1 . Comparison of SHG-emitting nanoparticles used for bio-imaging and therapy from literature.
